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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of claims 

1. (currently amended) An apparatus comprising: 

a first laser, emitting a first beam having a first frequency; 

a second laser, emitting a second beam having a second frequency, the difference between 
the first frequency and the second frequency being in a Terahertz range; 

a mixer, located downstream of the first laser and the second laser, the mixer producing a 
mixed signal adapted to be input to a sample whose spectral properties are to be detected, wherein 
the mixed signal has a frequency spectrum comprising a carrier component and at least two 
sideband components, the carrier component centered at a Terahertz frequency ; aad 

a modulator modulating at least one of the first and second beams beam b e tween th e first 
beam and the second b e am land 

a detector to detect shift of one of said at least two sideband components relative to the 
carrier and to the other of said at least two sideband components . 

2. (canceled) 

3. (original) The apparatus of claim 2, wherein the carrier component has a frequency displacement 
from the sideband components depending on the modulation of the at least one beam. 

4. (original) The apparatus of claim 1, wherein the modulator is combined with the mixer through 
use of a three-terminal device. 

5. (original) The apparatus of claim 4, wherein the three-terminal device is a high electron mobility 
pseudomorphic transistor. 

6. (original) The apparatus of claim 1, wherein the modulator is located upstream of the mixer. 
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7. (original) The apparatus of claim 1, wherein the modulator performs frequency modulation of the 
at least one beam. 

8. (original) The apparatus of claim 1, wherein the modulator performs amplitude modulation of the 
at least one beam. 

9. (currently amended) The apparatus of claim 1, wherein at least one of frequency betw e en the first 
frequency, the second frequency and the modulator frequency is a tunable frequency. 

10. (currently amended) An apparatus comprising: 

a first laser, emitting a first beam having a first frequency; 

a second laser^ emitting a second beam having a second frequency, the difference between 
the first frequency and the second frequency being in a Terahertz range; 

a frequency modulator, having a modulation frequency, for frequency modulating one of the 
first and second beams beam between the first beam and the s e cond beam ; md 

a mixer, having as an input the frequency modulated one beam and the other beam and 
outputting a mixed signal adapted to be input to a sample whose spectral properties are to be 
detected, wherein the mixed signal has a frequency spectrum comprising a carrier component and at 
least two sideband components, the carrier component centered at a Terahertz frequency: and 

a detector to detect shift of one of said at least two sideband components relative to the 
carrier and to the other of said at least two sideband components . 

11. (currently amended) The apparatus of claim 10, wherein the mixed signal is tunable so that said 
one of said at least two sideband components is resonant with a spectral property to be detected . 

12. (original) The apparatus of claim 11, wherein the mixed signal is tunable by tuning the 
modulation frequency of the frequency modulator. 
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13. (original) The apparatus of claim 11, wherein the mixed signal is tunable by tuning the 
difference between the first frequency and the second frequency. 



14. - 15. (canceled) 

16. (original) The apparatus of claim 10, wherein the first laser and the second laser are narrowband 
lasers. 

17. (original) The apparatus of claim 10, wherein the first laser and the second laser have a 
frequency band in a range of about 1 KHz to about 10 MHz. 

18. (original) The apparatus of claim 10, wherein the first laser and the second laser are chosen from 
a group comprising laser diodes, fiber lasers, and diode-pumped solid state lasers. 

19. (currently amended) An apparatus comprising: 

a first laser, emitting a first beam having a first frequency; 

a second laser, emitting a second frequency modulated beam having a carrier frequency and 
a modulation frequency, the difference between the first frequency and the carrier frequency being 
in a Terahertz range; and 

a mixer, having as an input the first beam and the second frequency modulated beam and 
outputting a mixed signal adapted to be input to a sample whose sp ectral properties are to be 
detected, wherein the mixed signal has a frequency spectrum compris ing a carrier component and at 
least two sideband components, the carrier component centered at a Terahertz frequency; and 

a detector to detect shift of one of said at least two sideband components relative to the 
carrier and to the other of said at least two side band components. 



20. (currently amended) The apparatus of claim 19, wherein the mixed signal is tunable so that said 
one of said at least two sideband components is resonant w ith a spectral property to be detected. 
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21. (original) The apparatus of claim 20, wherein the mixed signal is tunable by tuning the 
modulation frequency. 

22. (original) The spectrometer of claim 20, wherein the mixed signal is tunable by tuning the 
difference between the first frequency and the second frequency. 

23. - 24. (canceled) 

25. (currently amended) An apparatus comprising: 

a first laser, emitting a first beam having a first frequency; 

a second laser, emitting a second beam having a second frequency, the difference between 
the first frequency and the second frequency being in a Terahertz range; 

a modulator, for modulating in amplitude one of the first and second beams beam between 
the first beam and the second b e am ; and 

a mixer, having as an input the amplitude modulated one beam and the other beam and 
outputting a mixed signal adapted to be input to a sample whose spectral properties are to be 
detected, wherein the mixed signal has a frequency spectrum comprising a carrier component and at 
least two sideband components, the carrier component centered at a Terahertz frequency; and 

a detector to detect shift of one of said at least two sideband components relative to the 
carrier and to the other of said at least two sideband components . 

26. - 27. (canceled) 

28. (currently amended) An apparatus comprising: 

a first laser, emitting a first beam having a first frequency; 

a second laser, emitting a second amplitude modulated beam having a carrier frequency, the 
difference between the first frequency and the carrier frequency being in a Terahertz domain; and 

a mixer, having as an input the first beam and the second amplitude modulated beam and 
outputting a mixed signal adapted to be input to a sample whose spectral properties are to be 
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detected, wherein the mixed signal has a frequency spectrum comprising a carrier component and at 
least two sideband components, the carrier component centered at a Terahertz frequency: and 

a detector to detect shift of one of said at least two sideband components relative to the 
carrier and to the other of said at least two sideband components. 

29. - 30. (canceled) 

31. (currently amended) An apparatus comprising: 

a first laser, emitting a first beam having a first frequency; 

a second laser, emitting a second beam having a second frequency, the difference between 
the first frequency and the second frequency being in a Terahertz range; 

a high electron mobility transistor (HEMT) having a first terminal, a second terminal, and a 
photoconductive region on which the first beam and the second beam impinge; aftd 

a modulator having a modulation frequency, for modulating an intermediate signal having 
an intermediate frequency inferior to the first frequency and the second frequency to obtain a 
modulated signal, the modulated signal input to the first terminal of the HEMT, 

wherein the second terminal of the HEMT outputs a mixed signal having a frequency 
spectrum depending on the first frequency, the second frequency, the intermediate frequency, and 
the modulation frequency , the mixed signal adapted to be input to a sample whose spectral 
properties are to be detected, wherein said frequency spectrum of the mixed signal comprises a 
carrier component and at least two sideband components, the carrier component centered at a 
Terahertz frequency: and 

a detector to detect shift of one of said at least two sideband components relative to the 
carrier and to the other of said at least two sideband components. 

32. (original) The apparatus of claim 31, further comprising an oscillator emitting the intermediate 
signal at the intermediate frequency. 
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33. (original) The apparatus of claim 3 1, further comprising an objective lens for focusing the first 
beam and the second beam on the photoconductive region of the HEMT. 

34. (currently amended) A method comprising: 

providing a first laser beam having a first frequency; 

providing a second laser beam having a second frequency, the difference between the first 
frequency and the second frequency being a Terahertz frequency; 

modulating at least one of the first and second beams beam betwe e n th e first beam and the 
second b e am ; and 

mixing the first beam and the second beam to generate a mixed signa l the mixed signal 
adapted to be input to a sample whose spectral properties are to be detected, the mixed signal 
having a frequency spectrum comprising a carrier and sidebands; and 

detecting shift of at least one of said sidebands relative to the carrier and other sidebands . 

35. (canceled) 

36. (original) The method of claim 35, wherein inputting the mixed signal to a sample comprises 
tuning the mixed signal to create resonance with the spectral properties of the sample. 



